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SOME ASPECTS OF ENISAMIUM IODIDE NASAL SPRAY SAFETY: PRE-CLINICAL
STUDY RESULTS

T. Zhulai, I. Zupanets, S. Shebeko, S. Zimin, K. Yampolska

Mema. O6tpynmyeanns 6e3nexu 6UKOPUCIAHHS HOB020 HA3ANbHO20 cnpeio 3 Enicamiymom Hooudom 3a pezynoma-
mamu QOCHIONCEHHsL 20CMPOT MICYe8ONOOPA3HIOBANLHOL OIi 0CIIONCYBAHO20 NPEnapanty 00HOPA3080MY 66€0CHHI
V KOH TOHKMUBANbHUL MIULOK MA HOCOBULL XIO KPOJIE.

Mamepianu ma memoou. Enicamiym Hoouo 10 me/mn (nazanvuuil cnpeii) 6ye o6'exmom mecmyeanns. Peghe-
peumuum npenapamom 0y6 0,9 % posuun nampiio xnopudy. [ns inOyKyii ekcnepumennty 8UKOPUCOBY AU KPOLIG
nopoou @nandp (Pramanocekuti Iieanm) (2 epynu, no 9 kponie y xodxcuiti epyni). Ob'ekmu docnioxcents 600U
00HOPa3060 6 0uHi koH 'tonkmueanvui miwiku (0,01 mn) ma nocogi xoou (0,1 mn) winsxom incmunayii. Ounuil oenso
MU NPOBOOUNU 8 PI3HI 4acO8l MouKu cnocmepedcenus (uepes 1, 24, 48 ma 72 coounu nicis 66e0eHHs npenapamis).
Haszanvna enoockonis 3acmocogysanacs 05 KOHMPOJO CMAHY CIuU3080i 000IOHKU NOPOICHUHU HOCA HA 8CIX Ca-
0iax 0ocnioxcenns (3a 15 xeunun 0o, 1 200uny ma 24 200unu nicisa iHcmuaayii 1ikapcoKux 3acobis) nio 3a2a1bHo0
anecmesiero. [llxana oyinku uxopucmogysandacs 0Jisa 00'€KmusHOCmi pe3yibmamis.

Pesynomamu. 3azanvnuti 6an cmanosus () 6anis y 6cix epynax y 6ci nepioou uacy cnocmepelcens 3a 8i0n08ioHoI0
WKAI010 MA WKAN010 OYIHKU CIU306801 0O0NOHKU NOPOJICHUHU HOCA KPONLG 3a pe3yibmamamiu enoockonii noca. Lle
8I0N06I0AE CMamy 300p068020 OKA Ma 300pP06OI CIU30801 0O0NIOHKU HOCA.

Bucnoexu. Enicamiym Hoouo 10 me/mn (nazanvuuil cnpeii) npu 00HOPa3060My 66€0eHH i 6 KOH TOHKIMUGANLHULL Mi-
WOK mMa HOCOBUTL Xi0 KpoJie He QUG8 MMICYeBON00PA3HIOBAIbHOL Oii HA KOHTOHKMUBY OKa ma Cl1u308y Nopodic-
HUHY HOCA Y eKchnepumeHmansHux meapun. Hazanvna enoockonis modice 6ymu 6UKOpUCMana sax inghopmamueHull
8I3YANbHULL MEMOO ) OOKNIHIYHUX OOCAIOHCEHHSX

Knwuosi cnosa: 2ocmpa micyesonoopasniosanvua 0is, Enicamiym Hoouo (nazanshuii cnpeil), nazansha eHOOCKo-
nis, 00HOPA308€ 88e0EHH, PENeBAHMHA WKAA OYIHKU
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1. Introduction

Rhinosinusitis (RS) is inflammation of the nasal si-
nuses and affects approximately 12 % of the population [1].
Acute rhinosinusitis (ARS) is an inflammation of the nasal
cavity and nasal sinuses mucosa with sudden symptom
onset and duration of all symptoms up to 12 weeks. ARS is
characterized by a decrease of life quality of patients with
the possible development of complication (chronic RS,
orbital and intracranial complications, et al.) [1-3]. At the
same time, orbital and intracranial complications are grad-
ually increasing in severity and number [4]. In addition,
ARS is a very common diagnosis, accounting for approxi-
mately 30 million primary care visits to the United States
and requiring more than $ 11 billion in health care costs
annually [5]. ARS management is regulated by EPOS
2020 [6] and «Universal clinical protocol for primary,
secondary (specialized) and tertiary (highly specialized)
medical care. Acute rhinosinusitis» (Order of the Ministry
of Health of Ukraine No. 85 2016) [7]. However, it should
be noted that most drugs for pathogenic and symptomatic
treatment of the different forms of ARS (viral, post-viral
and bacterial ARS) have high-level evidence and strength
of recommendations. There are glucocorticoids, fixed
combinations of antihistamine, analgesics and deconges-
tants, herbal drugs, acetylsalicylic acid and other NSAIDs.
Most of these drugs are used orally with a systemic
effect and therefore have a potential risk of side effect
development. The use of drugs such as intranasal forms

of corticosteroids, despite the high-level evidence in the
treatment of individual forms of ARS, is not rational in the
treatment of viral ARS. The use of irrigation therapy with
saline solutions of various concentrations based on sea or
mineralized water, despite the presence of topical forms,
will not always lead to a rapid decrease in all symptoms of
ARS, for example, such as facial pain.

However, despite the presence of a large number
of drugs for treatment of various ARS forms, the use of
an intranasal dosage form ensures high compliance due
to ease of use and high safety. The presence of a drug
with various pharmacodynamic effects (anti-inflamma-
tory and analgesic effects, antiviral and interferonogenic
activity) in an intranasal dosage form can be effective.

A new nasal spray with Enisamium lodide aque-
ous solution (N-methyl-4-benzylcarbamidopyridinium
Iodide) original dosage form of a well-known pharma-
ceutical substance — has been developed by Farmak JSC
(Ukraine). The anti-inflammatory action of Enisamium
Iodide (EI) has been proved in the pre-clinical studies
[8—10], potentially justifies high drug effectiveness in the
nasal spray dosage form for ARS treatment. It causes a
direct positive effect on the inflammation and swelling
into the nasal cavity, paranasal sinuses, and sinus ostium.
However, studying the safety of a medicinal product with
a new route of administration is an integral component of
creating a new drug or the scientific rationale for using
an existing drug according to new indications.

35




Scientific Journal «ScienceRise: Medical Science»

Ne 2(35)2020

The aim of the study to substantiate the safety
using of the new nasal spray with anti-inflammatory ac-
tion, which contains EI at a concentration of 10 mg/mL
administered intranasally via study results of acute local
drug-induced irritant action of the single-dose of the test
object to eyes and nasal cavity mucosa. We developed the
study design, which is shown in Fig. 1.

I a group Ib group I ¢ group I a group II b group
1 | | 1 1
The conjunctival The conjunctival The right The left
sac of the right eye  sac of the left eye nasal nasal
passage passage

| I [} |
The eye examination Nasal endoscopy
(1 hour before instillation) (15 minutes before instillation)
1 | | |
Single-dose study drug instillation

The eye examination Nasal endoscopy
in the different time point: in the different time point:
®]-hour 24 hours ®]-hour ©24 hours
®48 hours ®72 hours

| |
|7 Statistical analysis

Results and Discussion

|

CONCLUSIONS

Fig. 1. Design of the pre-clinical study «Acute local
drug-induced irritant action of the test objects in the
single-dose to eyes and nasal cavity mucosa»:

— the studied animal group where 0.9 % saline
were instilled; — the studied animal group where
Enisamium Iodide 10 mg/mL (nasal spray) were instilled.

2. Material and Methods

EI nasal spray (JSC Farmak, Ukraine) with an ac-
tive substance concentration of 10 mg/mL was the test ob-
ject. This concentration has been chosen considering the
previous stage results of the of EI (nasal spray) pre-clinical
studies [8—11]. The reference drug was 0.9 % saline.

Eighteen Flemish Giant rabbits of both sexes
aged around 90-110 days weighing 2.5-3 kg were
used to induce the experiment. Study of local drug-in-
duced irritant action was conducted according to the
methodological recommendations «Pre-clinical study
of the local drug-induced irritant action» [12]. The
baseline data related to all study groups are illustrated
in Table 1.

The test animals were kept in the Central Sci-
entific-Research Laboratory of the National University
of Pharmacy following the sanitary standards and the
required diet. All studies were conducted in compliance
with the general ethical principles of animal experiments
established by Directive 2010/63/EU concerning the
protection of animals used for experimental and other
scientific purposes [13]. The Bioethics Commission of
the National University of Pharmacy (Kharkiv, Ukraine)
approved study design (Protocol No 3 of 15 March 2017).

Intact controls were contralateral anatomical struc-
tures. These were right rabbit eyes and right rabbit nasal
passages, respectively. All study objects were adminis-
tered in an unchanged state into the eye conjunctival sacs
and nasal passages using Biohit Proline fixed volume
pipettor 200 pl with Biohite pipettor tips [14]. Before
drug administration, rabbits were fixed in special boxes.
Prior to the study object instillation, we examined both
eyes and both nasal passages in all experimental groups.

The eye examination we performed 1 hour before
instillation of the study objects for initial control of eye
condition, as described in the methodological recommen-
dations [12]. Observations were made through 1, 24, 48
and 72 h after drug administration (instillation of the study
objects in single-dose into the conjunctival sac of the eyes).
Local drug-induced irritant action on the eye mucous
membranes was studied on the relevant scale of evaluation
of the indicators: the state of the tissues around the eyes,
including eyelids, the condition of the conjunctiva, blink-
ing membrane, cornea and iris in each animal.

Nasal endoscopy was used for control of nasal
cavity mucosa in all stages of study (15 minutes before
instillation of the study objects into the nasal passage,
1-hour and 24 hours after drug instillation with digi-
tally capturing). The procedure was performed under
general anesthesia with Ketamine/Xylazine (35/5 mg/kg,

intramuscularly [15]) using Karl Storz rhinoscopes
(Germany): the one was diameter 4 mm, length 150 mm,
30" angle and the other was diameter 2.7 mm, length
110 mm, 0° angle. The pictures were digitally captured
using the rhinoscope and then examined to reveal the
pathological changes. The condition of the nasal cavity
mucosa was evaluated according to the following nasal
endoscopy parameters: swelling and hyperemia of the
middle turbinate, amount and character of discharge into
the nasal passage (Table 2).

Table 1

The distribution of experimental animals ('n=18)

Animal groups Study object Single-dose Route of administration
T'a—intact ;:i)ntrol 0.9 % saline 0.01 mL | Instillation into the conjunctival sac of the right eye
I group group (n’=9)
2— 3 2— 1 1 1
(n*=9) ! b4 (n2_6) Enisamium [odide 10 mg/mL 0.01 mL Instillation into the conjunctival sac of the left eye
I ¢t (n*=3) (nasal spray)
11 group IIa 0.9 % saline 0.1 mL Instillation into the right nasal passage
(n’=9) 1Ib Enisamium lodide 10 mg/mL. 0.1 mL Instillation into the left nasal passage
(nasal spray)

Note: 'n — total number of the experimental animals; °n — number of the experimental animals in each groups; I b*>— the animals,

which eyes were not washed after a single instillation of the test object, I ¢*— the animals, which 20 seconds after a single instillation

of the test object, the eyes were washed with water at room temperature for 1 minute
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Table 2
The scale of the assessment of rabbit nasal cavity mucosa by nasal endoscopy results
Middle turbinate | Middle turbinate The presence . .
. . . . Discharge character Points
swelling hyperemia of discharge into the nasal passage
No changes No changes Within normal limits Mucous discharge 0
. . . . Presence of a small amount of discharge .
Mild swelling Mild hyperemia / Slight dryness Watery discharge 1
Moderate Moderate hyper- Presence of moderate amount of dis- L
swelling emia charge / Moderate dryness Watery-hemorrhagic discharge 2
Slgmﬁ_cant Diffuse hyperemia Presence of apundant discharge / Signif- Hemorrhggm or purulent 3
swelling icant dryness discharge

Statistical analysis of the results was performed
using Kruskal-Wallis one-way analysis of variance and
Mann-Whitney U test for a posteriori pairwise compar-
isons [16, 17]. Utilized computer software included IBM
SPSS Statistics v. 22 (IBM Corp., USA) and MS Excel
2016 (Microsoft Corp., USA). The level of statistical sig-
nificance was considered as p<0.05.

3. Results

In the observation of animals after instillation of
the studied objects, no changes in the animal behavior
were observed, which could serve as signs of pain or
discomfort. Signs of short-term blepharospasm (from
10 to 90 seconds) were observed in groups I a, I b and
I c, which is most likely associated with the procedure
of instilling the studied objects in the eye than with the
properties of these drugs. These phenomena stopped on
their own and did not require any additional treatment. In
general, during of the eye examination at all-time points
of observation, there were no signs of irritation. The eyes
of all animals in I b and I ¢ studied groups remained un-
changed compared to the control eye (I a group) (Fig. 2).
The cornea remained transparent without signs of tur-
bidity; its surface was smooth and shiny. The iris of the
left eye of the studied animals looked intact; a positive
reaction to light was quick and full. None of the animals
had erythema, edema and secretions (Fig. 2).

The total score on the relevant scale [12] was
0 points in all groups at all-time points, which corre-
sponds to the condition of a healthy eye.

In studying of the acute local drug-induced irritant
action of the test object single-dose on the nasal mucosa,
the application of the studied drugs did not attract sig-
nificant changes in the general condition and behavior of
animals. The combination of drugs given by materials and
methods (general anesthesia with Ketamine/Xylazine) led
to the formation of sufficient depth and duration of drug
sleep; however, all animals were in satisfactory condition,
alert and active after its completion. General anesthesia
created satisfactory conditions for nasal endoscopy con-
ducting before the instillation of the studied objects and
1-hour after this instillation (this was the first and the
second episode of general anesthesia). Repeated general
anesthesia (24 hours after the studied object instillation)
also did not cause any negative changes either in the
general condition or in the behavior of the animals. Nasal
endoscopy allowed an intravital objective assessment of

the condition of the nasal mucosa of experimental animals,
significantly increased the possibility of an objective as-
sessment, and allowed the material to be digitally captured
for further analysis that is more thorough. In addition, a
significant fact in favor of intravital nasal endoscopy is
that this technique allows you to more closely follow mod-
ern bioethical standards for conducting experiments on
animals, causing them the least possible harm.

Fig. 2. Left eye condition of b and I ¢ groups in
a different time point of observation (Enisamium Iodide
10 mg/mL (nasal spray) instillation into the conjunctival
sac): a, b —in 1 hour; ¢, d — after 24 hours;
e, f— after 48 hours; g, h — after 72 hours

Therefore, the results of nasal endoscopy of the
right (intact) nasal passage in II a group (before, 1-hour
and 24 hours after the studied object instillation) were as
follows (Fig. 3):
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— the nasal mucosa was pale pink;

— on the surface of the mucosa was a small amount
of transparent mucous discharge;

—sometimes a vascular pattern was visualized,
consisting of unexpanded and unconvoluted vessels that
were not overfilled with blood;

—no areas of hyperemia or swelling were observed.

a b c

Fig. 3. Nasal endoscopy of the II a group in a different
time point of observation (the right half of the nasal
cavity, 0.9 % saline instillation):

a — before instillation; » — 1 hour after instillation;
¢ — 24 hours after instillation

The same rhinoscopic pattern was observed with
nasal endoscopy of the left nasal passage in animals of
group II b (Fig. 4):

—the nasal mucosa was pale pink with a small
amount of transparent mucous discharge;

— the vascular pattern was unchanged;

— without signs of hyperemia or swelling.

Fig. 4. Nasal endoscopy of the II b group in a different
time observation point (the left half of the nasal cavity,
Enisamium Iodide 10 mg/mL (nasal spray) instillation):
a — before instillation; » — 1 hour after instillation;
¢ — 24 hours after instillation

The total score was 0 points in both groups (Il a
and II b) at all-time points according to the scale of
the assessment of rabbit nasal cavity mucosa by nasal
endoscopy results (Table 2), which corresponds to the
condition of a healthy nasal cavity mucosa.

4. Discussion

After statistical analysis of the total score on the
relevant scale [12] of the comparative study results ob-
tained we have not observed acute local drug-induced
irritant action of the test objects in the single-dose instil-
lation into the rabbit eye conjunctival sac. The total score
was 0 in all groups at all-time points, which corresponds
to the condition of a healthy eye. The absence of nega-
tive changes in the cornea, iris, conjunctiva and blinking
membrane for 72 hours in a single-dose installation of
the study objects in a conjunctival sac at a dose of 0.1 ml
indicates the absence of the local drug-induced irritant
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action of the Enisamium Iodide 10 mg/mL (nasal spray)
on the test animal eyes.

After statistical analysis of the total score on the
relevant scale (Table 2) of the comparative study results
obtained we have not observed acute local drug-induced
irritant action of the test objects in the single-dose instil-
lation into the rabbit nasal passages. The total score was
0 points in both groups (II a and II b) at all-time points
according to the scale of the assessment of rabbit nasal
cavity mucosa by nasal endoscopy results (Table 2). Thus,
it is possible to assume that the test object Enisamium
Iodide 10 mg/mL (nasal spray) at the single-dose admin-
istration did not show local drug-induced irritant action
on the rabbit nasal mucosa in our experiment.

However, it is worth noting that in the nasal rhi-
noscopy evaluation, we observed a single line hemor-
rhages of up to 3 mm in length on nasal mucosa into right
and left nasal passages in some animals (four animals
in II a group and three animals in II b group) (Fig. 3, 4).
Probably, these phenomena are associated with the pro-
cedure of nasal endoscopy, during which it is impossible
to completely avoid minor trauma to the nasal mucosa,
but this does not affect the condition of the mucosa and
animals in general.

Therefore, we can argue that nasal endoscopy is
one of the most effective and safe methods of visual as-
sessment in experimental rhinology and could be used in
preclinical studies of new drugs.

Study limitations. However, studying of drug
safety with a new route of administration is not limited
to studying an acute local drug-induced irritant action.
We have got good results of the pre-clinical studies
[8—11] and clinical trial (phase I has been conducted
as a single-centre, randomized, double-blinded, place-
bo-controlled clinical trial with dose-escalation — the
study of local tolerance and safety of different dos-
es with healthy volunteers). Despite this, we do not
have enough data to make conclusion about the com-
plete pharmacological profile of the Enisamium lodide
10 mg/mL (nasal spray).

Prospects for further researches. We are plan-
ning to continue studying Enisamium lodide 10 mg/mL
(nasal spray) through preclinical studies and clinical tri-
als. The preclinical study aims will be an in-depth study
of Enisamium lodide effectiveness in experimental RS.
Clinical trials will aim to study the effectiveness and
safety of EI in topical use in patients with acute rhinosi-
nusitis. At all stages of research, we will plan to use nasal
endoscopy, as the most informative visual method in
experimental rhinology.

6. Conclusions

Test object Enisamium lodide 10 mg/mL (nasal
spray) has no local irritant effect on rabbit eye conjunctiva.

Test object Enisamium lodide 10 mg/mL (nasal
spray) has no local irritant effect on the rabbit nasal
cavity mucosa.

It is possible to assume that Enisamium lodide
10 mg/mL (nasal spray) does not have local irritant
properties.
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Enisamium lodide 10 mg/mL (nasal spray) is a
perspective object for further pre-clinical studies and
clinical trials aiming to substantiate of its safety and
effectiveness for ARS treatment as well as its implemen-
tation to the clinical practice.

Nasal endoscopy could be used in preclinical
studies of new drugs as an informative visual method for
assessment in experimental rhinology.
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PIBEHb ITIPUB’SAIBAHOCTI A0 IJIOAY ¥ KIHOK I3 3AT'PO30I0 ITIEPEJYACHUX
ITOJIOT'IB HA III TPUMECTPI BATTTHOCTI TA ICUXOMOTOPHUM PO3BUTOK
JUTHUHHU MEPIIOTO POKY KUTTA Y CBITJII B3BAEMO/II B CHCTEMI

«MATHU - AUTUHA»

H. B. I'punbko

Mema pobomu — susuenHsl pisHs npue si3aHocmi 00 NI0JY JHCIHOK i3 3a2p0o3010 nepeduachux nonoeieé na Il mpu-
Mecmpi 6a2imHOCMi ma NCUXOMOMOPHO20 PO3BUMKY OUMUHI NEPULO2O POKY HCUMNISL.

Mamepianu i memoou. Y oocnioxcenns Oyno exmoueno 150 eacimnux na Il mpumecmpi eacimnocmi
(2337 muorcnis), ma ix wonosikis. 13 nux ocnoerny epyny ckaanu 120 JHciHOK 3 i3 3a2p0o3010 NepedyacHux noio2ie Ha
ocmannvomy mpumecmpi eazimnocmi (OI). I'pyny nopisusnns cmanosunu 30 JciHok 3 ¢pizionociunum nepebicom
eacimnocmi (I'Tl).

Pesynomamu ma 06206opennsn. Bcmanoasneno, wo y sicinox Ol pisenv npus’sizanocmi mamepi 00 niody cmauo-
eus 71,0+1,0 (nopywenns npug sizanocmi) , a y sxcinok I'Tl 51,0+2,0 (Oocmamnmiii pisensv npus’szanocmi). Oyinka
NCUXOMOMOPHO20 PO3GUMKY OUMUHU NPOMS2ZOM NEPULO20 POKY AHCUMMsL 008e1d ICHY8AHNS MEeHOeHYlT Wodo GI0-
cmasants 1020 nokaznuxie y oimei mamepie OI (nicis Opyzoeo obdcmedicenns OI'K) nopisnsano 3 nemogisimamu
arcinox I'Il ma OI'T npomsizom ycix nepiodie cnocmepescenns (p<0,05). Taxa pizHuysi ROKA3HUKIE NCUXOMOMOPHO-
20 PO36UMKY CROCMEPI2ANACs 8Jice Ha Mpembomy 0bcmedicenHi: pigeHb po3eumky dimetl mamepis I'TI 6y docmo-
8ipHo suwum, Hioie y dcinox OI Ha wemsepmomy obcmedicenni oimu mamepie OI'T (29,0+0,2) npodemoncmpysa-
JIU Kpawji NOKA3HUKU NCUXOMOMOPHO20 PO3BUMKY, Hidc Hemoesrama dicinok OI'K (27,5+0,3), npome nuoicui, Hidc
y [Tl (29,4+0,1). V nooanvuiomy pieenv ncuxomomoprozo pozsumxy oimeu I'Il ma OI'T npaxmuuno 3pieHs6cs
Ha eiominy 6i0 nokasnukie oimeti OI'K (28,1+0,4), wo 6yu nuscuumu, Hioxe 6 inwux epynax. Ilpu oocsenenni
MAmMoKamu 8iKy 00HO20 POKY HAUKPAWULl PieHb NCUXOMOMOPHO20 PO3GUMKY NPOOEMOHCMPY6dnu Oimu mame-
pie OI'T (29,2+0,3), npaxmuuno oonaxosi pezynomamu oynu y oimeti I'T1 (29, 1+0,3), a noxasznuku oimeu OI'K 6ynu
Hudcuumu (28,5+0,2).

Bucnogxu. Cepeo necamusnux (hakmopis, wo nposoKyioms (popmyeanHs nopyuieHHs 0iaouyHoi 63aemooii, npo-
BIOHUMU € NCUXONIOSIUHA HE20MOBHICTb 00 MAMEPUHCMEA MA HU3LKULL PIBEHb NPUS SI3AHOCMI 00 NI00Y HCIHOK 13
3aepo3010 nepeduachux nonozis wa Il mpumecmpi éazimnocmi

Knrwouosi cnosa: 3a2poza nepeduachux noioeis, pieenv npug i3anocmi mamepi 00 niody, NCUXOMOMOPHULL PO36U-
MOK OumuHu
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1. Beryn ro mepiony y (opmMyBaHHI 0COOMCTOCTI Ta JKUTTEBOI'O
Pi3HOMaHITHUMH JOCITi)KEHHSIMH HAKOITMYEHO LUIAXY JIIOJUHH. 3arajioM, MOKHa KOHCTaTyBaTH, LIO
Oararo iHdopmauii Mo BU3HAYHY pOJb IEPUHATAIBHO-  HAWOLIBII Barome 3Ha4YeHHs JJs po3BUTKY Ero mae
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